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interprets the impact of the Amended Regulation on GSP to as indiscernible in 
California’s $3.4 trillion economy in 2030.28  As modeled, it would take less than one 
year for GSP under the Amended Regulation to reach the GSP levels under the current 
Regulation.  Under the current regulation and the Amended Regulation State GDP 
grows at an annualized? rate of 2.4 percent.   
 
Table 18. Estimate Impact of the Amended Regulation on State Gross Domestic 
Product 

  Lower 2030 
Range 

Upper 2030 
Range 

 
2025 2030 2025 2030 

(billion $2018) 

Baseline   3,084   3,467   3,084   3,463  

Absolute Change 0.0 0.3 0.0 -3.0 

Percent Change 0.0% 0.0% 0.0% -0.1% 

 
f. Incentives for Innovation  

 
CARB has been evaluating the scope and costs for GHG emissions reductions from 
industrial facilities in California.  This has informed the analysis of the economic impact 
of the Amended Regulation on the incentives for innovation.  The Amended Regulation 
may increase the incentives for businesses to adopt lower carbon technologies in two 
ways.  First, changes to the offset rules may result in higher allowance and offset prices.  
Second, if CARB sets the price ceiling and two price containment points above the 
current Regulation Reserve price, and market prices do rise to the new cost 
containment points, the Amended Regulation will provide incentives for industrial 
entities to adopt new technologies.   
 
Table 19 presents a preliminary assessment of abatement opportunities that could 
become cost-effective for industrial facilities in California facing a carbon price.  The 
costs of many of the abatement opportunities outlined in Table 19 are within the range 
of abatement or allowance prices anticipated under the Amended Regulation (within 
both the Lower and Upper Range).  The estimates in Tables 19 include simplifying 
assumptions and are intended to provide a rough estimate of both potential reductions 
and associated costs for a limited range of technologies and industries.  CARB plans to 
continue researching technology opportunities to provide additional information of the 
potential pathways to achieve emissions reductions in the industrial sector. 
 
Table 19 includes a preliminary estimate of costs and GHG reductions that may be 
available for the following technologies: carbon capture and sequestration or CCS, 
concentrated solar thermal, biogas, boiler electrification, hydrogen production by 
electrolysis, and technologies specific to the cement sector.  For each technology, Table 

                                                           
28 U.S. Bureau of Economic Analysis, updated May 11, 2017. 
http://www.dof.ca.gov/Forecasting/Economics/Indicators/Gross_State_Product/. Accessed June 21, 2018.   

http://www.dof.ca.gov/Forecasting/Economics/Indicators/Gross_State_Product/
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19 includes an estimated range of GHG reduction costs, expressed in dollars per metric 
ton of carbon dioxide equivalent ($/MTCO2e) and the industries in which this technology 
can be applied.  Further evaluation would be needed to understand the specific 
opportunities and costs to an individual industrial sector for specific types of technology 
deployment.  
 
Table 19. GHG reduction costs for technologies with applications in California’s 
industrial sectors 

Technology 
GHG Reduction Cost 

Range 
($/MTCO2e) 

Applicable Industries 

Carbon Capture 
and Sequestration 

20 - 120 Hydrogen and ethanol production 

Concentrated 
solar thermal 

100 
Oil and gas production, 

Food processing 

Biogas 70- 490 All sectors 

Boiler 
electrification 

35 - 500 All sectors using steam processes 

Hydrogen 
electrolyzer 

35 - 500 All sectors, hydrogen production 

Cement sector 
technologies 

-25 – 200* Cement production 

* Negative GHG reduction costs may occur when the savings on energy and material costs from an 

abatement option are greater than the increase capital and other expenses. Negative GHG reduction 

costs have been identified in the cement industry with process efficiency improvements and additional 

blending of supplementary cementitious material. The estimates included in this document were 

accessed from 2016 SCCER and are consistent with estimates developed by CARB in the 2010 

Rulemaking.29  However, CARB acknowledges that there are minimal cost saving improvements in 

process efficiency as these upgrades are a matter of normal operation, and additional SCM blending 

faces a number of barriers including regional availability and common practices (Tanaka 2009).  

CARB evaluated GHG reductions from CCS for a variety of applications and found 
costs to be in the range of $20-$120 MTCO2e. (CARB 2017c).  Concentrated solar 
thermal technology to generate steam has potential to reduce GHG emissions from 
California’s oil and gas production facilities, and CARB estimates GHG reduction costs 
of $100/MTCO2e based on public information on projects currently being implemented 
(Aera Energy 2017, Glasspoint 2018a, Glasspoint 2018b).  Industrial facilities can 
replace natural gas with biogas as a means of reducing GHG emissions, and based on 
a biogas cost range of $4-$26/MMBtu (Myers Jaffe 2016), this method could achieve 
reductions at costs in the range of $70-$490/MTCO2e.   
 
Opportunities exist to reduce GHG emissions by electrifying industrial processes with 
low cost, renewable electricity that would otherwise need to be curtailed for grid 
reliability.  The economic feasibility of boiler electrification strongly depends on 

                                                           
29 https://www.arb.ca.gov/regact/2010/capandtrade10/capv3appf.pdf 
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electricity price, and CARB calculates that GHG reductions are available in the range of 
$35-$55/MTCO2e for electricity at 3.7 cents/kWh, and $330-$500/MTCO2e for electricity 
at 10 cents/kWh.  GHG reductions from hydrogen electrolyzer technology also strongly 
depend on electricity price; when used for industrial gas production, CARB finds 
electrolysis can provide GHG reductions in the cost range of $35-$315/MTCO2e, and 
when burned at facilities to displace natural gas use, the cost range is $140-
$1,500/MTCO2e.  Methods of reducing cement plant emissions include approaches 
unique to the cement sector, such as using a different mix of raw material and burning 
solid biomass, and studies find that these approaches may achieve GHG reductions at 
costs in the range of $36-$106/MTCO2e (Gupta 2011) and $-25-$200/MTCO2e (SCCER 
2016). 
 
CARB will be using the best available information on abatement opportunities to help 
inform the implementation of AB 398 requirements on setting the value of the price 
ceiling and two price containment points.  AB 398 directs CARB to consider the role of 
the carbon price in incenting direct reductions by covered entities, while not setting the 
price ceiling or price containment points so high as to inflict adverse economic impacts 
on resident households, businesses, and the state’s economy.   
 
As the information contained in Table 19 represents a preliminary assessment of 
technologies and costs based on available public information, this information is not 
incorporated into the economic modeling.  While relating the cost of abatement with 
changes in market price might provide additional information on the price path of 
allowances under various scenarios of emissions trends, CARB cannot estimate when 
allowance prices might significantly deviate from the Auction Reserve Price, nor can 
CARB estimate when, if ever, allowance prices might reach the two price containment 
points or the price ceiling.  Thus, the estimated abatement costs in Table 19 will serve 
to inform selection of the price containment points and price ceiling by providing a 
comparative check against the range of allowance prices (including the price ceiling) of 
the final Amended Regulation. 
 

g. Competitive Advantage or Disadvantage  
 
Allowances are allocated freely to covered industrial sectors to protect against 
emissions leakage.  Assistance factors are one part of the industrial allocation equation.  
Industry allocation is determined by a product-based benchmark, an amount of output in 
a given year, an industry specific Assistance Factor and a declining adjustment factor 
for each budget year.  Assistance factors by budget year are presented in Table 20.  
While assistance factors for 2021-2030 are not specified in the current Regulation, AB 
398 provides direction that all leakage categories receive an assistance factor of 100 
percent during this period.   
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Table 20. Assistance Factors by Budget Year in Current Regulation 

Leakage Risk 2013-2014 2015-2017 2018-2020 2021-2030 

High 100% 100% 100% Not specified 

Medium 100% 100% 75% Not specified 

Low 100% 100% 50% Not specified 

 
A 100 percent assistance factor does not translate to any entity receiving all the 
allowances they need to comply with the current Regulation.  The assistance factor is 
one of four variables in the allocation equation.  CARB estimates that even with a 100 
percent assistance factor, if industrial output remained constant, industry free allocation 
would decrease by 50 percent by 2030.  Board Resolution 17-21 directs CARB to 
propose regulatory amendments to provide a quantity of allocation, for the purposes of 
minimizing emissions leakage, to industrial entities for 2018 through 2020 by using the 
same assistance factors in place for 2013 through 2017.  Thus, all leakage risk 
categories are to have an assistance factor of 100 percent for the 2018-2020 period. 

 
For the 2018-2020 period, the proposed increase in assistance factors will provide a 
greater number of free allowances to some covered entities.  For example, for the 2018 
allowance allocation, covered entities would receive about 7 million additional 
allowances under the change to 100 percent assistance factor.  These additional 
allowances for the single year 2018 have a value of about $100 million when evaluated 
at the 2018 Auction Reserve Price of $14.53.  

 
The effect of this change is that value that would have gone to State government will 
now be going to covered industrial entities, so it reduces the amount of allowance value 
to GGRF.  Assuming that 2018 industrial output remains constant, over the full 2018-
2020 period, the amount of additional allowances would be about 20.3 million (less than 
2 percent of the overall third compliance period allowance budget), which when valued 
at the 2018 Auction Reserve price would be worth over $310 million (2018 dollars).  
These amounts will change based actual output levels and prices. 
 
For post-2020, AB 398 directs CARB to set industry assistance factors for allowance 
allocation commencing in 2021 at the levels applicable in the compliance period of 2015 
to 2017, inclusive.  This means that under the Amended Regulation all leakage risk 
categories are to have an assistance factor of 100 percent for the 2021-2030 period. 

 
As described in Table 5, this SRIA takes the baseline case for the 2021-2030 period as 
the current 50 percent, 75 percent, and 100 percent leakage assistance factors under 
the current Regulation for 2018 through 2020.  As such, the impact presented here is in 
reference to this baseline case for the 2021-2030 period.  Again, assuming that 2018 
industrial output remains constant the amount of allowances allocated to covered 
industrial sectors would be about 360 million between 2021 and 2030, which when 
valued at the Auction Reserve Price would be worth over $7.5 billion (2018 dollars).  
These amounts will change based on actual output levels and prices. 
 
Note that any increase in allocation to covered industrial sectors would reduce annual 
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auction budgets on a one-to-one basis.  This would reduce the amount of auction 
proceeds distributed to the GGRF.  In the previous paragraph, staff estimated that the 
increase in allocation could be worth about $7.5 billion (2018 dollars) to industrial 
covered entities.  This would be the amount by which the GGRF is reduced from 2021 
through 2030. 
 

h. Creation or Elimination of Businesses  
 

The Amended Regulation is unlikely to lead to the elimination of businesses in 
California.  While similar businesses outside California do not currently have to account 
for carbon costs, the incremental economic impact? of the Amended Regulation 
(relative to the current Regulation) is negligible and is highly unlikely to result in 
business elimination in California.  As the price ceiling modeled in the Amended 
Regulation Lower Range is lower than the Reserve price under the current Regulation, 
there will be no elimination of business as a result of the Amended Regulation.  If the 
price ceiling is reached under the Amended Regulation Upper Range, where the price 
ceiling is higher than the Reserve price of the current Regulation, businesses could face 
higher compliance costs which could lead to the small possibility of the elimination of 
businesses in California.  However, this is highly uncertain and given the negligible 
impact of the Amended Regulation on the overall California economy, unlikely.  

The Amended Regulation may also provide a small incentive for the creation of 
businesses in California given the price certainty provided by a price ceiling.    
 

 Summary and Agency Interpretation of the Assessment Results 
  

As modeled, CARB estimates the Amended Regulation will have a minor net impact on 
the California economy relative to the current Regulation.  While there is uncertainty in 
the net impacts of several provisions, the Amended Regulation continues to provide a 
strong market signal for innovation and shifts to lower carbon technologies and goods.  
The Amended Regulation is unlikely to have significant net impacts relative to the 
current Regulation, and will do so only if the price ceiling is higher than the Reserve 
price under the current Regulation and only if accessed.      

 
F. ALTERNATIVES  
 
In addition to the policy scenario outlining the estimated impact of the Amended 
Regulation, CARB evaluated two alternatives that represent combined comments from 
stakeholders and staff analysis.  Alternative 1 reflects recommendations by 
stakeholders who contend a high price ceiling and high cost containment points are 
necessary to maintain incentives for onsite emissions reductions.  Alternative 2 reflects 
recommendations by stakeholders who contend that cost containment prices should be 
low enough to provide an early warning of unduly tight markets.  CARB only considered 
alternatives that meet the legislative requirements under AB 398.   
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1. Alternative 1  
 
Alternative 1 sets the price ceiling well above the level of the Reserve price under the 
current Regulation as well as the range of price ceiling values in the Amended 
Regulation Lower and Upper 2030 Ranges (Table 21).  This alternative was informed by 
stakeholder comments during public workshops, in particular, stakeholders advocating 
for higher end ceiling prices. 
 
Table 21.  Price Containment Points for Alternative 1 

Year 

Auction 
Reserve Price 

Point 1 Point 2 Price Ceiling 

($2018) 

2021 $16.82 $62.81 $70.68 $78.52 

2022 $17.66 $70.75 $79.60 $88.45 

2023 $18.54 $79.35 $89.49 $99.62 

2024 $19.47 $89.03 $100.62 $112.22 

2025 $20.45 $99.91 $113.15 $126.40 

2026 $21.47 $112.15 $127.26 $142.37 

2027 $22.54 $125.91 $143.14 $160.37 

2028 $23.67 $141.39 $161.01 $180.63 

2029 $24.85 $158.81 $181.14 $203.46 

2030 $26.09 $178.41 $203.79 $229.18 

 
The May 2018 auction clearing price was $14.65, so the market would have to 
experience a tremendous increase in allowance prices for the higher Alternative 1 
Reserve and price ceiling prices to have any economic impact.  Table 22 shows the 
annual rate of growth needed for allowance prices to reach price ceiling for three 
selected years.  For example, reaching the price ceiling in 2030 would require that the 
allowance price rise by 26 percent per year, beginning in 2018. 
 
Table 22. Annual Rate of Growth for Allowance Price to Rise from May 2018 
Auction Clearing Price to Price Ceiling In Selected Years 

 Year 
 

2021 2025 2030 

Annual Price Growth Rate 75% 36% 26% 

 
a. Costs (Total and Incremental) 

 
Total costs would be higher under Alternative 1 than under the price ceilings assessed 
for the Amended Regulation if the market price for allowances rises above the price 
ceilings analyzed in the Amended Regulation Lower and Upper Range.  The price 
ceiling for Alternative 1 is higher than the price ceilings of the Amended Regulation from 
2021 through 2030, $145 higher than the Lower Range and $71 higher than the Upper 
Range in 2030. 
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b. Benefits (Total and Incremental) 

 
Hypothetically, if the allowance price reaches the price ceiling early in the post-2020 
period under Alternative 1, there may be an incentive for entities to make emissions 
reductions sooner than under the Amended Regulation.  This may result in avoided 
environmental damages, which can be valued using the Social Cost of Carbon (SCC). 
The SCC provides a dollar valuation of the damages caused by one ton of carbon 
pollution and represents the monetary benefit today of reducing carbon emissions in the 
future.  Table 5 in Section A presents the potential avoided costs on a per metric ton 
basis.  The incremental benefit resulting from Alternative 1 is highly uncertain and the 
values in Table 5 provide an estimate of the total potential avoided costs from expedited 
emissions reductions. 
 

c. Costs 
 
Table 23 displays the potential costs to industry in 2030 if allowance prices reach the 
Alternative 1 price ceiling.  The calculations assume the distribution of emissions across 
sectors is the same in 2030 as it was in 2016 evaluated at the 2030 price ceiling. 
 
Table 23. Potential Costs to Industry of Alternative 1 at 2030 Price Ceiling  

2-digit 
NAICS 

Description 
Alternative 1 

(million $2018) 

11 Agriculture, Forestry, Fishing and Hunting $9.1 

21 Mining, Quarrying, and Oil and Gas Extraction $2,244.5 

22 Utilities $10,549.1 

31-33 Manufacturing $11,239.9 

42 Wholesale Trade $16,642.4 

44-45 Retail Trade $440.6 

48-49 Transportation and Warehousing $3,021.0 

52 Finance and Insurance $82.0 

54 Professional, Scientific, and Technical Services $5.7 

55 Management of Companies and Enterprises $1.7 

56 Administrative and Support and Waste Management and 
Remediation Services 

$41.0 

61 Educational Services $116.5 

62 Health Care and Social Assistance $8.7 

92 Public Administration $12.9  
Total $44,415.1 

 
 
The estimated total cost to industry in 2030 under Alternative 1 is $44.42 billion.  This 
cost is $13.8 billion more than the estimated cost under the Upper 2030 Range of the 
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Amended Regulation, $27.9 billion more than the estimated cost under the Lower 2030 
Range, and $28 billion more than the current Regulation.   
 

d. Economic Impacts 
 

The costs described in Table 23 are input into REMI to assess the macroeconomic 

impacts of Alternative 1.  Alternative 1 would likely result in increased costs to covered 

entities relative to the Amended Regulation, if allowance prices rise above the price 

ceiling in the Upper 2030 Range under the Amended Regulation.     

This possibility highlights the importance of the provision in the Amended Regulation to 
set the assistance factors for covered industrial entities eligible for allocation to 100% 
(see Table 5 in section A above, along with a discussion of the changes in section A.2.b 
Proposed Changes.)  An entity receiving an allocation of allowances equal to its 
emissions would be insulated from the allowance price increases that could occur under 
Alternative 1.  Importantly, a 100 percent assistance factor does not mean businesses 
get all the allowances they need to comply with the Program—they still need to reduce 
emissions onsite or seek out additional allowances.  Allocated allowance levels drop 
every year per the cap adjustment factor, which tracks the overall cap decline.  By 2030 
businesses will receive about half of the allowances they receive today.  Price increases 
later in the period could potentially pose a greater risk of leakage because of the 
reduced level of allocation. 
 
The macroeconomic modeling of Alternative 1 is presented below.   
 

i. Employment Impacts 

 
As modeled, there is slightly more growth in California employment under Alternative 1 
compared to the Amended Regulation.  As presented in Table 24, in 2030, there is 
employment growth of 0.1 percent under the Amended Regulation Upper Range relative 
to a 0.2 percent increase under Alternative 1.  This growth, which is not significantly 
different from zero, is due to the return of allowance value at the higher price ceiling 
under this alternative.  This result assumes that the price ceiling is reached in 2030, 
which is highly uncertain.  In addition, the growth in employment is highly dependent on 
the assumptions surrounding the return of allowance value through the GGRF and 
directly to consumers as explained previously.    
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Table 24. Estimated Employment Impacts under Alternative 1  

 
Alternative 1 

2025 2030 

(thousands) 

Current Regulation  24,387 25,378 

Absolute Change 0.0 
47.8 

Percent Change 0.0% 
0.2% 

 

ii. Business Impacts 

 
The impact to business as modeled using sector gross value added is more extreme 
under Alternative 1 relative to the Amended Regulation.  If the price ceiling of 
Alternative 1 were to be reached, carbon intensive sectors like mining and utilities would 
see an increase in the slowing of growth in gross value added in 2030 relative to the 
Amended Regulation.  However, sectors like accommodation and food services and 
health care and social assistance, would see increased growth due to the higher price 
celling and higher return of allowance value relative to the Amended Regulation.  Table 
25 presents the impact to sector gross valued added under Alternative 1.   
   
Table 25. Sector Gross Value Added Impacts under Alternative 1 

Percent Change Alternative 1 

Category 2025 2030 

Forestry, Fishing, and Related 
Activities 

0.0% 0.1% 

Mining 0.0% -7.9% 

Utilities 0.0% -3.4% 

Construction 0.0% -0.4% 

Manufacturing 0.0% -0.6% 

Wholesale Trade 0.0% -0.4% 

Retail Trade 0.0% 0.0% 

Transportation and Warehousing 0.0% -0.1% 

Information 0.0% 0.0% 

Finance and Insurance 0.0% 0.3% 

Real Estate and Rental and Leaving 0.0% 0.1% 

Professional, Scientific, and 
Technical Services 

0.0% 0.0% 

Management of Companies and 
Enterprises 

0.0% -0.2% 

Administrative and Waste 
Management Services 

0.0% 0.6% 
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Educational Services 0.0% 0.3% 

Health Care and Social assistance 0.0% 0.3% 

Arts, Entertainment, and Recreation 0.0% 0.2% 

Accommodation and Food Services 0.0% 0.2% 

Other Services, except Public 
Administration 

0.0% 1.1% 

 

iii. Impacts to Investments in California 

 
Table 26 shows the change in growth of gross private domestic fixed investment under 
Alternative 1.  As modeled, Alternative 1 results in a decrease in gross domestic private 
investment relative to the current Regulation and also a decrease relative to the 
Amended Regulation. 
 
 
Table 26. Gross Domestic Private Investment 

 
 

Alternative 1 

2025 2030 

(billion $2018) 

Current Regulation   465   526  

Absolute Change 0 0 

Percent Change 0.0% -0.4% 

 

iv. Personal Income  

 
Table 27 shows the change in growth of personal income in 2025 and 2030 under 
Amendment 1.  As modeled there is a negligible decrease in personal income under 
Alternative 1, if the allowance price rises to the price ceiling.  The estimated impact is 
not different from the Amended Regulation and represents a $27 per person decrease 
in personal income under Alternative 1 relative to a maximum of $34 per person 
decrease under the Amended Regulation Upper Range.    
 
Table 27. Estimated Personal Income under Alternative 1 

 
Alternative 1 

2025 2030 

(billion $2018) 

Current Regulation   2,685   2,982  

Absolute Change 0.0 -1.3 

Percent Change 0.0% 0.0% 
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v. GDP 

 
As presented in Table 28, Alternative 1 is anticipated to have a negligible impact on the 
California economy as measured by gross state product.  The impact of Alternative 1 on 
the California economy is not different from the Amended Regulation, which as modeled 
resulted in an estimated slowing of growth of 0.1 percent under the Upper Range in 
2030.   
 
Table 28. Estimated impact of Alternative 1 on State Gross Domestic Product 

  
 

Alternative 1 

2025 2030 

(billion $2018) 

Current Regulation   3,084   3,464  

Absolute Change 0.0 
-2.7 

Percent Change 0.0% 
-0.1% 

 
e. Cost-Effectiveness  

 
Alternative 1 is designed to achieve the same amount of emissions reductions as the 
Amended Regulation.  However, the alternative includes higher prices for the Reserve 
tiers and the price ceiling than the baseline or Amended Regulation.  If the market 
tightens, allowance prices could rise above the price ceilings of the Amended 
Regulation Upper and Lower 2030 Ranges and Alternative 2.  This would result in much 
higher compliance costs.  Therefore, Alternative 1 is likely less cost-effective than the 
Amended Regulation.   
 

f. Reason for Rejecting 
 
Alternative 1 would likely result in increased costs and be less cost-effective than the 
Amended Regulation.  While it is very unlikely the price ceiling would need to be 
accessed, if it were, the costs for compliance would be three times higher than the 
current Regulation and the potential for leakage would be increased.  Therefore, this 
alternative does not appear to be a viable alternative to the Amended Regulation.   
 

2. Alternative 2 
 
Alternative 2 sets the price ceiling well below the level of the Reserve under the current 
Regulation as well as the range of price ceiling values assessed for the Amended 
Regulation.  This alternative was informed by stakeholder comments during public 
workshops, in particular stakeholders advocating for lower end ceiling prices.  
Specifically, this alternative sets the 2021 price ceiling at $50 in real 2018 terms, and 
then escalates to maintain a set real distance between the ceiling and the Auction 
Reserve Price ($33.18). 
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Table 29. Price Containment Points for Alternative 2 

Year 

Auction Reserve 
Price 

Point 1 Point 2 Price Ceiling 

($2018) 

2021 $16.82 $27.88 $38.94 $50.00 
2022 $17.66 $28.72 $39.78 $50.84 

2023 $18.54 $29.60 $40.66 $51.72 

2024 $19.47 $30.53 $41.59 $52.65 

2025 $20.45 $31.51 $42.56 $53.62 

2026 $21.47 $32.53 $43.59 $54.65 

2027 $22.54 $33.60 $44.66 $55.72 

2028 $23.67 $34.73 $45.79 $56.85 

2029 $24.85 $35.91 $46.97 $58.03 

2030 $26.09 $37.15 $48.21 $59.27 

 
To reach the Alternative 2 price ceiling would require less of a change from the current 
May 2018 auction clearing price of $14.65 compared with Alternative 1.  Reaching the 
Alternative 2 price ceiling in 2030 would require that the allowance price rise by 12 
percent per year (Table 30). 
 
Table 30. Annual Rate of Growth for Allowance Price to Rise from May 2018 
Auction Clearing Price to Price Ceiling for Selected Years 

 2018-2021 2018-2025 2018-2030 

Alternative 2 51% 20% 12% 

 
a. Costs (Total and Incremental) 

 
Total costs would be lower under Alternative 2 than under the price ceilings assessed 
for the Amended Regulation.  The price ceiling for Alternative 2 is lower than the price 
ceilings of the Amended Regulation from 2021 through 2030, $22 lower than the Lower 
Range and $95 lower than the Upper Range in 2030. 
 

b. Benefits (Total and Incremental) 
 
There are no incremental benefits under Alternative 2 relative to the current Regulation.   
Hypothetically, the low price ceiling under Alternative 2 may delay or prevent emissions 
reductions from occurring.  This may result in additional environmental damages, which 
can be valued using the Social Cost of Carbon (SCC).  Table 7 presents the potentially 
avoided costs on a per metric ton basis.  As any potential incremental dis-benefit 
resulting from Alternative 2 is highly uncertain, the values in Table 7 provide an estimate 
of the total potential additional costs.  
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c. Costs  
 
Table 31 displays the potential costs to industry in 2030 evaluated at the 2030 price 
ceiling under Alternative 2.  The calculations assume the distribution of emissions 
across sectors is the same in 2030 as it was in 2016. 
 
Table 31. 2030 Potential Costs to Industry of Alternative 2 Price Ceiling  

2-digit 
NAICS 

Description 
Alternative 2 

(million $2018) 

11 Agriculture, Forestry, Fishing and Hunting $2.4 

21 Mining, Quarrying, and Oil and Gas Extraction $580.5 

22 Utilities $2,728.3 

31-33 Manufacturing $2,907.0 

42 Wholesale Trade $4,304.3 

44-45 Retail Trade $114.0 

48-49 Transportation and Warehousing $781.3 

52 Finance and Insurance $21.2 

54 Professional, Scientific, and Technical Services $1.5 

55 Management of Companies and Enterprises $0.4 

56 
Administrative and Support and Waste Management and 
Remediation Services 

$10.6 

61 Educational Services $30.1 

62 Health Care and Social Assistance $2.2 

92 Public Administration $3.3 
 Total $11,487.2 

 
The total estimated cost of Alternative 2 to industrial sectors is $11.5 billion in 2030.  
This total cost is $19.2 billion less than the estimated cost of the Upper 2030 Range of 
the Amended Regulation, $5.1 billion less than the cost of the Lower 2030 Range, and 
$5.0 billion less than the 2030 estimated industrial cost under the current Regulation. 
 

d. Economic Impacts 
 
The costs described in Table 31 are input into REMI to assess the macroeconomic 
impacts of Alternative 2.  Alternative 2 would likely result in decreased costs to covered 
entities relative to the Amended Regulation, if market prices rise above the range 
assessed for the Alternative 2.  If this were to occur, the cost of compliance could be 
higher under the Amended Regulation relative to Alternative 2.  The macroeconomic 
modeling of Alternative 2 is presented below.   
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i.  Employment Impacts 

 
As modeled, there is slightly slower in California employment under Alternative 2 
compared to the Amended Regulation.  As presented in Table 32, in 2030, there is 
employment growth of 0.1 percent under the Amended Regulation Upper Range relative 
to no change under Alternative 2.  Under Alternative 2, there is a slight slowing of 
employment growth of 0.1 percent in 2025.  This is largely the result of a more gradual 
increase in the modeled allowance price path under Alternative 2.  The magnitude of the 
impact is extremely small and not different from zero, but the change in employment 
sign is due to a smaller return of allowance value in early years under the Amended 
Regulation relative to Alternative 2. 
 
Table 32. Estimated Employment Impacts under Alternative 2 

 
Alternative 2 

2025 2030 

(thousands) 

Current Regulation  24,374 25,339 

Absolute Change 
-13.0 8.7 

Percent Change 
-0.1% 0.0% 

 

ii. Business Impacts 

 
The impact to business as modeled using sector gross value added is more extreme 
under Alternative 1 relative to the Amended Regulation.  If the price ceiling of 
Alternative 2 were to be reached, nearly all sectors would see an increase in the growth 
of gross value added in 2025 and 2030 relative to the Amended Regulation.  This is due 
to the lower price ceiling, and therefore lower maximum cost of compliance, under 
Alternative 2.  Table 33 presents the impact to sector gross valued added under 
Alternative 2.   
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Table 33. Sector Gross Value Added Impacts under Alternative 2 

Percent Change Alternative 2 

Category 2025 2030 

Forestry, Fishing, and Related 
Activities 

0.0% 0.0% 

Mining 0.7% 2.9% 

Utilities 0.6% 1.2% 

Construction 0.0% 0.3% 

Manufacturing 0.1% 0.3% 

Wholesale Trade 0.1% 0.2% 

Retail Trade 0.0% 0.1% 

Transportation and Warehousing 0.0% 0.2% 

Information 0.0% 0.0% 

Finance and Insurance -0.1% 0.0% 

Real Estate and Rental and Leaving 0.0% 0.0% 

Professional, Scientific, and 
Technical Services 

0.0% 0.1% 

Management of Companies and 
Enterprises 

0.0% 0.2% 

Administrative and Waste 
Management Services 

-0.1% -0.1% 

Educational Services -0.1% 0.0% 

Health Care and Social assistance -0.1% 0.0% 

Arts, Entertainment, and Recreation -0.1% 0.0% 

Accommodation and Food Services 0.0% 0.0% 

Other Services, except Public 
Administration 

-0.2% -0.2% 

 
 

iii.  Impacts to Investments in California 

 
Table 34 shows the change in growth of gross private domestic fixed investment under 
Alternative 2.  As modeled, Alternative 2 results in a small increase in gross domestic 
private investment relative to the current Regulation and also an increase relative to the 
Amended Regulation, which is negligible given the uncertainty in the analysis.  
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Table 34: Estimated Impact on Gross Domestic Private Investment under 
Alternative 2 

  

Alternative 2 

2025 2030 

(billion $2018) 

Current Regulation   465   530  

Absolute Change 0.2 0.0 

Percent Change 0.0% 0.3% 

 

iv.  Personal Income  

 
Table 35 shows the change in growth of personal income in 2025 and 2030 under 
Amendment 2.  As modeled there is a negligible increase in personal income under 
Alternative 2, if the allowance price rises to the price ceiling.  The estimated impact 
represents a $39 per person increase in personal income under Alternative 2 relative to 
a maximum of $34 per person decrease under the Amended Regulation Upper Range.  
The lower price ceiling relative to the current Regulation and the Amended Regulation 
could result in a net increase in personal income under this alternative.  However, the 
results are highly uncertainty.     
 
Table 35. Estimated Personal Income under Alternative 2 

  

Alternative 2 

2025 2030 

(billion $2018) 

Current Regulation   2,685   2,985  

Absolute Change 0.1 1.8 

Percent Change 0.0% 0.1% 

 
v. GDP 

 
As presented in Table 36, Alternative 2 is anticipated to have a negligible impact on the 
California economy as measured by gross state product.  The impact of Alternative 2 on 
will result in a slight increase in the growth of the California economy relative to the 
current Regulation, as well as the Amended Regulation in 2030.  As modeled, 
Alternative 2 will not change the rate of growth of the California economy in 2025.  This 
is relative to the Amended Regulation, which results in an estimated slowing of growth 
of 0.1 percent under the Upper Range in 2030 but no change in growth in 2025 or under 
the Lower Range.   
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Table 36. Estimated impact of Alternative 2 on State Gross Domestic Product 

  
 

Alternative 2 

2025 2030 

(billion $2018) 

Current Regulation   3,084   3,469  

Absolute Change -0.3 3.3 

Percent Change 0.0% 0.1% 

 
e. Cost-Effectiveness  

 
Alternative 2 is designed to achieve the same amount of emissions reductions as the 
Amended Regulation.  However, the alternative includes lower prices for the price 
containment points and the price ceiling than the current Regulation or the Amended 
Regulation.  If demand for allowances rises, allowance prices would be constrained by 
the Alternative 2 price ceiling which is lower than the price ceiling of the Amended 
Regulation.  This could result in lower compliance costs but if the price ceiling is 
reached, the 2030 GHG reduction target would be met only through metric ton for metric 
ton reductions at the price ceiling and not through reductions from capped sectors. 
 

f. Reason for Rejecting 
 
The price ceiling in Alternative 2 may be too low to incent the abatement technologies 
described in Table 19 to achieve the GHG reductions necessary to achieve the State’s 
2030 reduction target.  To achieve the 2030 GHG reduction target, the program may 
then have to rely on the metric ton for metric ton reductions CARB identifies to sell at 
the price ceiling.  Reliance on these reductions, along with a price ceiling that may be 
too low to be accepted by other jurisdiction may jeopardize existing and future linkages.  
Therefore, Alternative 2 does not appear to be a viable alternative to the Amended 
Regulation. 
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